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Solution phases
The value of in Eqs. (1) and (2), which denotes the number of interstitial sites in the whole lattice, is 3 for the bcc phase and 1 for the fee and liquid phases.
G mg in Eq. (1) is the magnetic contribution to the Gibbs energy which is described by the following equation /9,10/:
The function /(τ) is represented by the polynomial of the normalized temperature τ as given in Eqs. (4) and (5 
The calculated Fe-FeS binary phase diagram is shown in Fig. 1 .
Mn-MnS system
Thermodynamic analysis of the Mn-MnS system was 
Fe-Mn system
A thermodynamic assessment of the Fe-Mn binary system was carried out by Huang /17/ with the subregular solution model. Experimental information on the Fe-Mn binary system is well described by her set of parameters and thus the description was adopted in the present work.
Since there is no information on the miscibility gap in the liquid phase, the interaction parameter in liquid was evaluated from the experimental solubility of S and the monotectic temperature 713,14/ as follows:
Then the following expression is obtained from Eqs. (13) and (14):
The 
Fe-Mn-S system
Thermodynamic parameters to be determined in the and derived the RTz 1^" value as follows:
The experimental value of Zg n leads to-the following value for the ternary interaction parameter: j.
This parameter resulted in i'Small improvement in the agreement between the experimental immiscibility in liquid and the calculated one. 
RESULTS AND DISCUSSION
All the parameters fixed in the previous section, summarized in Table 2 Table 2 Thermodynamic parameters in the Fe-Mn-S system. 
System
The lattice stability parameters for Mn given in Table 1 are inconvenient to deal with in the analytical calculation, and therefore the following expressions were applied to the parameters by approximating the values in the stable temperature ranges.
u Mn Μ η = 18000-12.81
Combining Eqs. (24) 
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